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3 
ON THE 


SUBJECTS or CHEMISTRY, &e 


LL terreſtrial exiſtencies may, in one 
1 view or other, be conſidered as the 
ſubjects of Chemiſtry: they are uſually di- 
vided into three diſtinct claſſes, called the 
three kingdoms of nature; the firſt includes 
Minerals, the ſecond Vegetables, the third 
Animals. Natural Hiſtory, in an extended 
| ſenſe, comprehends the knowledge of what- | 
ever relates to terreſtrial exiſtencies, eclu- 
five of the moral actions of man, which 
| conſtitute the baſis of civil hiſtory; and of 
A he 
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2 An ESSAY on the 


the phyſical actions of bodies one upon an- 
other, which are the foundation of natural 


philoſophy. 


Mineralogy is that part of 1 lindey 


which treats of whatever is found upon the 


ſurface, or dug out of the bowels of the 


earth, except animal and vegetable ſub- 


flances: : ſome have excepted water alſo, and 
denominated that branch of ſcience which 


explains the properties of water, Hydrology. 
And indeed, many Chemiſts have thought 


proper to contaler water, as not appertain- 


ing to any of the three kingdoms of nature; 
but it hath no better right to be diſtin- 
guiſhed from a ſolid, elaſtic, diaphanous 

mineral, than a melted metal hath to be 
: diſtinguiſhed from the ſame metal when 


concreted into a ſolid form: in their differ- 


ent ſtates of fluidity and ſolidity they will 
have different properties; but ſhould not, 


from ſuch accidental changes as are effect- 


ed by minute variations of heat, be referred 
to different claſſes: had water been called 
melted i ice, no one would have ſcrupled to 
conſider it as belonging to the mineral 
kingdom. 


The reducing um into a ſolid, 


malleable metal, by a due degree of cold, : 


Was 


* & 


 SuBJECTS of CHEMISTRY, &c. 3 
was an important diſcovery in phyſics: we 
learn from thence to conſider all fluid bodies 
ſuch as water, oils, ſpirits, zthers, and pro- 
bably the air itſelf, as convertible into ſolids 
without the introduction of any frigorific 
particles, but fimply by a diminution of 
heat; and all ſolid bodies, as convertible 
into fluid, without ſuffering any other 
change in their conſtitution, except what 
ariſes from the volatilization of ſuch of their 
principles, as cannot ſuſtain the degree of 
heat requiſite to render the reſt fluid, _ 
Mineralogy is principally employed in 


arranging ſimilar bodies under the fame, 


and diſſimilar bodies under different deno- 


minations. It judges of ſimilarity two 
ways; either from the ſimilarity of the ex- 
ternal appearance, or from the ſimilarity 
of the internal conſtitution. The know- 
ledge of the ſimilarity of the internal con- 
ſtitution of bodies is acquired, chiefly by re- 
garding the changes produced i in them by 
the action of fire, or the action of men- 
ſtruums; that of the external appearance 
by regarding the colour, configuration of 
the ſuperficial parts, conſiſtency, and 
weight. From the knowledge of the con- 
ſtituent parts of bodies is derived their œcο 
A 1 nomical 
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3 An EssAV on the 


nomical application, their uſe in medicine, 
agriculture, metallurgy, and other arts: 
from the ſimilarity of the external appear- 
ance, is derived a ſuſpicion concerning the 
identity of the internal conſtitution; a ſuſ- 
picion, ſerviceable in ſuggeſting conjectures 
to philoſophic minds, relative to the gene- 
ration, tranſmutation, and deſtruction of 
natural bodies. | 
Moſt Mineraliſts have contented them- 
ſelves with claſſing the various ſpecies of 
Foſſils according to their moſt obvious qua- 
lities, and have thereby referred things very 
heterogeneous to the ſame genus. In the 
animal and vegetable kingdoms, the exter- 
nal appearance is of eſſential uſe in helping 
us to reduce them into genera and ſpecies: 
indeed, when from a reſemblance in one or 
two particular parts of a plant or an ani- 
mal; as from the figure of the leaves, or the 
ranaber of ſtamina; from the ſhape of the 
hoof, or the number of teeth, we venture 
to arrange them under the fs general de- 
nomination, great confuſion will ariſe, if 
we ſuppoſe that general denomination, to 
inter a reſemblance more extenſive than the 


idea from whence it was derived: nature 
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often admitting a ſimilarity in ſome parti- 
culars 


SUBJECTS of CHEMISTRY, &c. 5 
culars coexiſtent with the greateſt diſſimi- 
larity in others: it is not probable however, 
that Linnæus in claſſing the productions of 
nature ever entertained ſuch a ſuppoſition, 
and he ſeems therefore to have been uncan- 
didly cenfured. But when the whole ex- 
ternal appearance of a plant, or an animal 
is taken into conſideration, it is far eaſier 
to refer it to a particular claſs, than from a 
chemical enquiry into its internal conſtitu- 
tion. In fact, the internal conſtitution 
depends, in a great meaſure, upon the 
fame principle from which the external fi- 
gure is formed. From the configuration 
of the vaſcular ſyſtem, through which nu- 
trition is conveyed to every part of a plant 
or an animal, is derived the external fi- 
gure; and from the ſame configuration the 
internal properties ſeem to ariſe: for plants 
become aceſcent or alcaleſcent, ſweet or 
bitter, poiſonous or ſalubrious according to 
their different natures, tho' they be planted 
in the ſame ſoil, and fed with the ſame 
food, that being changed and elaborated, 


by proceſſes which we can neither ines 


ſtand nor imitate, into different fluids by 
the different organizations; and, I had al- 
* ſaid, digeſtive powers of. different 
plants : 
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6 An Es sA on the 
plants. The caſe is quite otherwiſe with 
reſpect to minerals, the external appear- 
ances conveying to us little real Know- 
ledge; they may be the ſame in different 
bodies, or different in the ſame body. 

Sir Iſaac Newton has proved, that the 
colours of natural bodies depend upon the 


thickneſs and denſity of the component 


parts, and conſequently that minute changes 
in either of theſe qualities will make very 
conſiderable changes in the colour: this 


Philoſophy 1 is confirmed by, and ſerves at 


the ſame time to explain many appearances 


in Chemiſtry. Cryſtals of quickfilver in 


Aqua Fortis are white, yellow, or red, ac- 


cording to the degree of heat to which they 


have been expoſed; whilſt on the other 


hand, the ſame quickfilver corroded into a 
ſaline mak by Oil of Vitriol, remains per- 
fectly white in all degrees of heat, but by 
the affuſion of water is changed at once in- 
to a vivid yellow, which is of different 
ſhades according as the water is hot or 
cold, or as the Maſs hath been more or leſs 
fond from its adhering acid by calcination. 
Iron and lead, and moſt other metals un- 
dergo ſimilar changes of colour from cal- 


cination and Precipitation, ſo that nothing 
ſeems | 


DO eee 
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ſeems more uncertain than the claſſing of 
bodies from a reſpect to their colour. This 
uncertainty of colour, according as the 
heat is various, is much felt and complain- 
| ed of by Enamellers, and the makers of ar- 
tificial gems. 
The configuration alſo of the ſuperficial 
parts is a very uncertain characteriſtic of 
the ſpecific nature of a Mineral: Metal- 
lurgiſts are ſenſible of this, they are obliged 
in many caſes to have recourſe to fire, be- 
fore they can pronounce concerning the 
metal contained in an ore, whether it be 
lead or ſilver, iron or antimony. We have 
a notable inſtance of this uncertainty in 
what is called the ſtellated regulus of an- 
timony; the cryſtallization on the ſurface 
reſembling the radiations of a ſtar, the 
ſcales of a fiſh, branches of trees, fibrille 
of feathers and other matters, according to 
certain diverſities of circumſtances attend- 
ing the proceſs. I do not deny but that a 
definite degree of liquidity in the Regulus 
and Scoria, a definite quantity and quality 
of the Scoria, and a proper preciſion in 
ſome other matters, would ever produce a 
definite arrangement of the ſuperficial 
parts; but it is certain that a ſmall varia- 


tion 
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8 An ESSAY on the 

tion in any of theſe, will make a great 
change in the 'outward and inward appear- 
ance of the Regulus, without affecting in 
any ſenſible manner its internal compoſi- 
tion. Another inſtance will ſhew the im- 


perfection of this external method of claſ- 


fification ſtill more obviouſly: In ſeveral 
portions of water let there be diſſolved ni- 


tre, ſea falt, alum, borax, ſugar, ſaccha- 
rum ſaturni, corrohve ſublimate, &c. or 
any combinations of theſe ſalts, the ſeveral 


ſolutions will ſtill be equally colourleſs and 


, tranſparent, and by a ſufficient degree of 
cold ſuddenly applied would be concreted 
into ſolid bodies, not to be diſtinguiſhed 
from one another by their colours, figures, 
conſiſtencies, nor (ſo the experiment might 
be managed) ſpecific gravities. = 


Buy theſe inſtances from Chemiſtry we 
can apprehend, how there may be a per- 


fect ſimilarity in the external appearances 


of bodies, when their internal conſtitutions 


are wholly different, and a diſſimilarity, 
when they are wholly the ſame. The Mi- 


nerals produced by nature are analogous to 
theſe of art, and hence we may infer the 
great confuſion and obſcurity which muſt 


neceſſarily attend a natural Hiſtory of Mi- 


nerals, 
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nerals, when it is founded only on the ex- 
ternal appearance. 

Senfible at laſt of this imperfection, the 
compoſers of {ſyſtems of Mineralogy have 
availed themſelves of the aſſiſtance of Che- 
miſtry, and have endeavoured to claſs Mi- 
nerals according to their internal proper- 

ties. This method is perfect in its kind; 
and in particular inſtances deſerves greater 
or leſs attention, according as the analyſis 
of Minerals is more or leſs complete: in 
many caſes however it is too general and 
abſtracted for common uſe. For inſtance, 


all earths or ſtones which by a certain aſ- 


fignable de degree of heat, and with a certain 
quantity of ſaline additions, are converti- 
ble into glaſs, may be called vitrifiable 

earths; all earths or ſtones which in the 

ſame degree of heat, and with the ſame 
quantity of faline adilivivns.- or without 
them, are not convertible into glaſs, but 
into quick lime, may be called calcareous 
earths; and all earths or ſtones which un- 
der ſimilar circumſtances remain unaltered 
in their properties, may, with reſpect to 
the other two kinds, be called refractory 
earths. This is all we can learn from 
Chemiſtry relative to the comparative na- 


tures 
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10 An EssAVY on the 
tures of earths, when expoſed to a given 


degree of heat; and hence fiſh ſhells, 


chalk, limeſtones, and marbles would be 


n e in the ſame claſs: but to anſwer 


the purpoſes of common life, it will be ne- 


ceſſary to make a more particular diviſion 
- them, which can only be done after the 
generic idea hath been eſtabliſhed, by con- 
templating the external appearances; in 
which view the colour or figure, or both 
together, would be principally reſpected; 
as in fact we ſee they are in the diſtinction 
of the Italian Antico's, as Marmore Nero, 
Giallo, Roflo di fan guiſto; di Fiorenza, 
Pæſino; Alberino di Monte Gallicano, &c. 


all of which are convertible into quick- 


lime, but from their different colours, ſu- 


perficial contextures, and capabilities of re- 


ceiving different poliſhes, they have be- 


come of different values in a commercial 


light, and therefore are not improperly 


diſtinguiſhed in a ſyſtem of Mineralogy. 
In like manner, tho' a chemical examina- 
tion by fire would probably refer dia- 


monds, emeralds, rubies, topazes, and o- 


ther ſtones generally denominated preci- 
ous, to the claſs of flints; yet ſince men 


have annexed a fanciful value to cheſe 2 


bles 


SUBJECTS of CHEMISTRY, &c. T 
bles from their pellucidity, colour, hard- 


neſs, and other external attributes, it 


would be a great defect in a mineral ſyſ- 


tem not to have them * ſpecified 


and deſcribed. 


But to difcriminate common limeſtones, 
or common flints into different ſpecies, 


from a minute variation of the figure or 
the colour; to claſs pyrites, or combina- 


tions of ſulphur and iron, under the ſ peci- 
fic denominations of ſpherical, hemiſperi- 


cal, pyramidal, cubical, &c. ; to divide, as 
18 uſually done, the ores of the fame me- 
tallic ſubſtance into a great variety of 
kinds, when an aſſay will give no differ- 
ence either in the quantity or quality of 


the metal contained in them, or of the 


matter by which they are mineraliſed, 
ſeems to be a multiplicatio entium preter 
neceſſitatem, and tends rather to obſcure 
and circumſcribe, than to elucidate and 


extend our knowledge of nature. 
Upon the whole, the great outlines and 


general diviſions of mineral productions 


may moſt uſefully be made from a chemi- 


cal inveſtigation of their conſtituent parts, 
and where it is expedient for commercial 


purpoſes to be more particular, an atten- 


B 2 tion 
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12 An ESSAY on the 


tion to the external appearance will be 
proper for that end. A Mineraliſt who 
conſiders gypſeous alabaſters, plaſter ſtone, 
lamellated gypſums, rhomboidal ſelinites, 
ſpatum Bononienſe, and a great many o- 
ther bodies as proper to be diſtinguiſhed 
from one another, and who is able to aſ- 
cribe any particular body to its proper ſpe- 
cies from conſidering its external appear- 
ance, is poſſeſſed of a particular kind and 
degree of knowledge: He who beſides be- 
ing acquainted with the external appear- 
ances, is able to prove that all theſe dif- 
ferent bodies are compoſed of a calcareous 


earth, united to the vitriolic acid; and thus 


ke ſeveral ſpecies of things coaleſce 1 
gether, and unite, as it were, under one ge- 
neral conception, hath a knowledg 1 
theſe bodies different in kind, and 50 
in degree. By this ſort of knowledg e the 


memory is much relieved, and the ind 


ever graſping after univerſal truths, is gra- 
tified with the acquiſition of general ideas. 
Theſe two very different kinds of Know- 
| ledge belong to every part of Mineralogy, 
in different views each of them is of in- 
diſpenſable uſe, and a perfect ſyſtem of 
Mineralogy thould include them both. 


| 


SUBJECTS of CHEMISTRY, &c. 13 
If it be aſked what are the diſcrimina- 
tive characteriſtics of Minerals, Vegetables, 
and Animals as oppoſed to one another, I 
plainly anſwer that I do not know any ei- 
ther from natural Hiſtory or * 
which can wholly be relied on. 

Syſtematic diſtinctions, and ſpecific di- 
viſions of things, are uſeful in enlarging 
the comprehenſion of the mind; by me- 
thodizing the objects they ſeem to extend 
the boundaries of knowledge: : but having 
no real foundation i in nature, they ſhould 
not be depended on too far; they often 

5 perplex or impede the progreſs of a curious 
enquirer. This prepoſſeſſion in favour of 

ſyſtematic arrangements, operates more 

forcibly upon us as the ideas to which it is 
uſually annexed become the more abſtract- 
ed. The ſtrongeſt analogies are overlook- 
ed, the plaineſt reaſonings thought falla- 
cious, and deciſive experiments inconclu- 
five, when their tendency is to ſubvert a 
diſtinction, of which we had wrongly ſup- 
poſed nature herſelf the author. Every 
one thinks that he knows what an animal 
is, and how it is contradiſtinguiſhed from 

a vegetable, and would be offended at hav- 
ing his knowledge queſtioned thereupon. 
3 * 5 3 A 
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14 An EssAV on the 
A dog or a horſe he is truly perſuaded, are 


beings as clearly diſtinguiſhed from an herb 


or a tree, as light is from darkneſs; yet as 


in theſe, ſo in the productions of nature, the 
tranſition from one to the other is effected 


by imperceptible gradations. 
The loco- motive powers which apper- 


tain to moſt animals, whether they pro- 
cced from the Carteſian mechaniſm, or from 
ſenſation, are ſo manifeſt in quadrupeds, 
birds, fiſhes, and inſects, that in our firſt 
and ſuperficial enquiries into nature, we 
are apt to conſider the poſſeſſion or want 
of theſe powers, as making a deciſive and 
eſſential difference between animal and ve- 
getable bodies; and it is not without a 
cebrtain degree of regret, as it were, that 
we find ourſelves obliged to predicate ani- 
mality concerning a great variety of be- 
ings, which are deſtitute of every power 
of progreſſive motion. If at the ſame time 


we happen to have entertained ſome pre- 
conceived opinions, no matter whence 


they have been derived, concerning the 
uſual ſhapes of animals, (tho' they are far 
more different from one another than ſome 
of them are from vegetables) our repug- 
nancy to the admitting a being of the out- 


ward 


SUBJECTS of CHEMISTRY, &c. 15 
ward form of a ſhrub, into the claſs of a- 
nimals, is much increaſed. Hence have 
proceeded moſt of the objections which 
ets been made to the fine diſcoveries of 
Peyſſonel, Juſſieu, Ellis and others, relative 
to the animal nature of corals, madrepores, 
millepores, corallines, ſpunges, and a nu- 
merous tribe of bodies which the very in- 
genious labours of Marſigli had formerly 
removed from the mineral kingdom, where 
they had been placed by Woodward and 
other Mineraliſts, and allotted to that of 
8 mean 1 
If rejecting ſpontaneous motion and fi- 
gure as very inadequate teſts of ee rd 
we adopt perception in their ſtead; no 
doubt, he would be eſteemed a viſionary - 
a Philoſophy who ſhould extend that faculty 
to vegetables; and yet there are ſeveral 
chemical, phyſical, and metaphyſical rea- 
ſons which ſeem to render the Tuppolgicn 
not altogether indefenſible. x 
The greater the quantity of perception 
exiſting 1 in the univerſal ſyſtem of creation, 
the greater is the quantity of happineſs 
produced; and the greater the quantity of 
happineſs produced, the greater is the 
| goodneſs of the Deity ii in the eſtimation of 
Beings 


2 

: ' 
55 A 
8 - 
1 
3 
'S 
; 

3 

4 


16 AA EssAVY on the 
Beings with our capacities. The latter 
part of this propofition needs no proof; 


and the former is liable but to one objec- 


tion, and that grounded upon a falſe ſup- 


poſition. If, it may be urged, all the ſpe- 
cies of percipient beings be not accommo- 
dated with objects congruous to their fa- 
culties of perception, and productive of 
more pleaſure than pain to the whole ſpe= 
cies taken collectively, then the animation 
of that matter of which they conſiſt is an 
introduction of evil, and no teſt of bene- 
volence. This may be granted; but in 
all the ſpecies of beings which come with- 
in the obſervation of our ſenſes, the ſup- 


poſition of their not being furniſhed with 


objects ſuited to their wellbeing is evident- 
ly not true, and therefore ought, from 
analogy, to be rejected with reference to 
ſuch as by their magnitude, their minute- 
neſs, or their dullneſs of mins eſcape 
our examination. 


That animals ſhould feed one upon an- 


bother, is a law of nature full of wiſdom and 
goodneſs, life and happineſs being indefi- 
nitely multiplied thereby. For a given 


quantity of what are called vegetables, an- 


nually produced Ou a globe of a given 


diameter, 
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diameter, being ſufficient but for the ſup- 
port of a given number of herbaceous a- 
nimals, whoſe place in the univerſe not 
admitting their immortality, it hath been 
wiſely contrived that their bodies, which 

from their ſtructure muſt periſh, ſhould in 
cCeaſing to live, become the inſtruments of 
ſupporting life in beings, which could not 
by any other means have had an exiſtence, 
at leaft upon this globe; and of the other 
parts of the univerſe we know nothing ex- 
cept from analogy, and from that we muſt 
conclude that the To Tay, be it finite or in- 
finite, is as full of life as this particular part | 
with which we are connected. Nay, ani- 
mated matter, containing as it were the 
concentrated virtue of many vegetables; 
ſerves for the ſupport of life, and the con- 
ſequent communication of happineſs in a 
far more ample manner than vegetables a 
themſelves; animal ſubſtances in equal 
weights furniſhing more nutriment than 
vegetable. It is by death, a ſeeming im- 
perfection in his workmanſhip, that the 
Deity preſerves vegetable lite, ſupports the 
animal kingdom, daily regulates and re- 
news the economy of nature, and conti- 
nues this wonderful ſyſtem of things an 


0 full : 
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full youth and vigour, nor interrupted by 
diſeaſe, nor enfeebled by old age. 

No objection therefore to the animality of 
vegetables can be brought from any conſi- 
derations reſpecting their daily deſtruction ; 
for the deſtruction of animals by other a- 
nimals, the bellum omnium in omnia, is an 
univerſal law of nature, derived from the 
ſame benevolence to which we attribute 
creation itſelf. If then every part of the 
vegetable kingdom hath a degree of per- 
ceptivity, however ſmall, there will be a 
gain of happineſs to the whole ſyſtem, the 
aggregate may be of a value not to be over- 
looked by him, to whom the exiſtence of 
all things is equally poſſible, and from 
whom all created exiſtences are equally 

diſtant in perfection. 

Wherever there is a ln frſtem, 
containing a moving nutritive ſuccus, there 
is life; and wherever there is life there may 
be, for ought we can prove to the contra- 
ry, a more or leſs acute perception, a 

greater or leſs capacity for the reception of 
happineſs: the quantity, indeed, of which 
after we have deſcended rea a certain 
degree of ſenſibility, will, (according to our 
method of eſtimating things which is ever 


partial 
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partial and relative to ourſelves) be ſmall 
in each individual; yet is the exiſtence of 
tt in the nature of things poſſible, from 

the analogy of nature probable: and who 
can tell whether in a ſyſtem of nature, con- 
feſſedly contrived for the production of the 
greateſt poſſible good, it may not alſo be 
neceſſary? 
It ſhould be well wei ghed by the Me- 
taphyſicians, whether : can exclude 
vegetables from the poſſeſſion of the facul- 
ty of perception, by any other than com- 

parative arguments; and whether the ſame 

kind of comparative reaſoning will not e- 

qually exclude from animality thoſe ani- 
mals which are provided with the feweſt 
and the obtuſeſt ſenſes, when compared 
with ſuch as are furniſhed with the moſt 
and the acuteſt. The perception of a man 
(tho' it may be doubted whether there are 
not ſeveral animals which have all the 
| ſenſes more acute) ſeems to be indefinitely 
greater when compared with that of co- 
f rallines, ſea-pens, and oyſters, than the per- 

ception of theſe, which are allowed to be 
animals, doth when compared with the 
ſigns of perception manifeſted by a variety 
of what are called vegetables. Spunges 
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open and {hut their mamillæ, corals and 


ſea-pens protrude or draw back their ſuck- 


ers, ſhell-aſh open or keep cloſe their 


ſhells in ſearch of food or avoidance of in- 


jury; it is from theſe and ſimilar muſcular 


motions that we judge the beings to which 


they belong to have perception, that is, 


to be animals. Now in the vegetable 


kingdom, we may obſerve the muſcular 


motions of many plants to be, to the full, 


as definite and diſtinguiſhable as thoſe of 


the claſs of animals juſt mentioned, The 
plants called Heliotropæ turn daily round 


with the ſun; ; by conſtantly preſenting 


their ſurfaces to that luminary, they ſeem 


as deſirous of abſorbing a nutriment from 


its rays, as a bed of muſcles doth from the 
water, by opening their ſhells upon the 
afflux of the tide; The Flores Solares are 


as uniform in their opening and ſhutting 
as animals are in their times of feeding and 


digeſting; ſome in theſe motions do not 


obſerve the ſeaſons of the year, but expand 
and ſhut up their flowers at the ſame hour 
in all ſeaſons; others, like a variety of in- 


ſects which appear, or not, according to the 


heat of the weather or a Ae open later 
in the day, or do not open at all, when 


they 
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they are removed from a ſouthern to a more 
northern latitude. Trefoil, woodſorrel, 
mountain ebony, wild ſenna, the African 
marigold, &c. are ſo regular i in folding up 


their leaves before rainy weather, that 


they ſeem to have a kind of inſtinct or fore- 
| fight ſimilar to that of ants; which how- 
ever deſerts many of them as ſoon as they 


have propagated their kind, by ſhedding 


their pollen. Young trees, in a thick fo- 
reſt, are found to incline themſelves to- 


wards that part through which the light 


penetrates, as plants are obſerved to do in 


a darkened chamber towards a ſtream of 


light let in through an orifice, and as the 


ears of corn do towards the ſouth. The 


roots of plants are known to turn away 
with a kind of abhorrence from whatever 


they meet with which is hurtful to them, 


and to deſert their ordinary direction, and 


to tend with a kind of natural and irreſiſt- 
ible impulſe toward collections of water 
placed within their reach: many plants 


experience convulſions of their ſtamina 


upon being ſlightly touched. Whatever 


can produce any effect upon an animal or- 
gan, as the impact of external bodies, heat 
and cold, the vapour of burning ſulphur, 

of 
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of volatile alcali, want of air, &c:are found 
to act alſo upon the plants called ſenſitive. 


But not to inſiſt upon any more inſtances, 
the muſcular motions of the Dionæa Muſ- 
cipula lately brought into Europe from A- 
merica, ſeem far ſuperior in quickneſs to 


thoſe of a variety of animals. Now to re- 


fer the muſcular motions of ſhell fiſh, and 


zoophytes, to an internal principle of vo- 


lition, to make them indicative of the per- 
ceptivity of the being; and to attribute the 
more notable ones of vegetables, to certain 
mechanical dilatations, and contractions of 
parts occaſioned by external impulſe, is to 


err againſt that rule of philoſophyzing 


which aſſigns the ſame cauſes for effects of 


the ſame kind. The motions in both caſes 
are equally accommodated to the preſerva- 


tion of the being to which they belong, are 


equally diſtin& and uniform, and ſhould 
be equally derived from mechaniſm, or e- 


qually admitted as criterions of perception, 
I am ſenſible that theſe and other fimi- 


lar motions of vegetables, may by ſome be 
conſidered as analogous to the automatic 
0 involuntary motions of animals; but as 
it is not yet determined amongſt the Phy- 
ſiologiſts, whether the motion of the heart, 


the 


8 
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the periſtaltic motion of the .bowels, the 


contractions obſervable upon external im- 


pulſe in the muſcles of animals deprived of 


their heads and hearts, be attributable to 


an irritability unaccompanied with percep- 


_ tivity, or to an uneaſy ſenſation, there 
| ſeems to be no reaſon for entering into ſo 
obſcure a diſquifition; eſpecially ſince ir- 


ritability, if admitted as the cauſe of the 


motions of vegetables, muſt, a fortiori, be 
admitted as the cauſe of the leſs exquiſite 
and diſcernible motions of beings univer- 
ſally referred to the animal kingdom. 


Phyſical obſervations concerning the 


generation, nutrition, organization, life, 


health, ſickneſs, and death of plants, help 


us as little towards the eſtabliſhing a diſ- 


criminative characteriſtic between them 
and animals, as metaphyſical ſpeculations 


relative to the quantity of happineſs, or 
degrees of perceptivity. 

The eaſtern practice of fecundating the 
female palm tree by -ſhaking over it the 


duſt of the male, which Herodotus men- 
tions in his account of the country about 


Babylon, and of which Dr. Haſſelquiſt in 
the year 1750 was an eye witneſs, was not 


| unknown to Ariſtotle and Pliny: but the 


Ancients 
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Ancients ſeem not to have carried the ſex- 
ual ſyſtem beyond that fingle inſtance, 
which was of ſo remarkable a kind that it 
was hardly poſſible for them to overlook 
it; at preſent there are few Botaniſts in 
Europe who do not admit its univerſality. 
It ſeems generally agreed, that a commu- 


nication of ſexes in order to produce their 
like belongs to vegetables as well as to a- 
nimals. The diſputes ſubſiſting among 


the Anatomiſts concerning the manner in 
which conception is accompliſhed, whe- 
ther every animal be produced ab ovo fe- 


mellz, or a vermiculo in ſemine maris, are 


exactly ſimilar to thoſe amongſt Botaniſts 


concerning the manner in which the farina 


fœcundans contributes to the rendering the 
ſeed prolific : but however theſe doubts 
may be determined, they affect not the 
preſent enquiry, ſince it is allowed on all 


hands, that as the eggs of oviparous ani- 


mals, tho' they arrive at their full magni- 


tude, are incapable of being vivified by 


incubation, unleſs the female hath had . 
commerce with the male: ſo the dates of 


female palm trees, and the fruits of other 
plants, tho they ripen, and arrive at ma- 
turity, will not grow unleſs they have 


been 
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been fecundated by the pollen of che 


male. 
In like manner notwithſtanding the di- 
verſity of opinion which hath long ſubſiſt- 
ed, and in a matter fo little capable of 
being enlightened by experiment, probably 
ever will ſubſiſt, concerning the modus a- 
gendi by n nature elaborates the nu- 
tritive fluid, adminiſters it to the fœtus in 
the womb, An produces an extenſion of 
parts; yet ſince a placenta and an umbili- 
cal chord are by all thought eſſential to the 
effecting theſe ends; and ſince the cotyle- 
dons of plants, which include the corcu- 
lum or firſt principle of the future plant, 
with which they communicate by means 
of tubes branched out into infinite ramifi- 
cations, are wholly analogous to the pla- 
centa and umbilical chord of anim: s, we 
have great reaſon to ſuppoſe that t. e em- 
bryo plant and the embryo animal are nou- 
riſhed and dilated in their dimenſions after 
the ſame way. This analogy might be 
extended and confirmed by obſerving that 
the lobes, within which the fœcundated 
germ is placed, are by putrefaction con- 
verted into a milky fluid, well adapted as 
an aliment to the tender Rate of the plant, 
D Exſpiration 
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Exſpiration and inſpiration, a kind of 
larynx and lungs, perſpiration, imbibition, 
arteries, veins, lacteals, an organized body, 
and probably a circulating fluid appertain 
to vegetables as well as to animals. Life 


belongs alike to both kingdoms, and ſeems 


to depend upon the ſame principle 1 in both: 
ſtop the motion of the fluids in an animal 


limb by a ſtrong ligature, the limb morti- 
fies beyond the ligature, and drops off; a 


branch of a tree under like circumſtances, 


grows dry, and rots away. Health and 
fickneſs are only other terms for tendencies 


to prolong or to abridge the period of life, 


and therefore muſt belong to both vegeta- 


bles and animals, as being both polleſied 3 


of life. An eaſt wind, in our climate, by 


its lack of moiſture, is prejudicial to both; 


both are ſubje& to be froſt bitten, and to 


conſequent mortifications; both languiſh 


in exceſſive heats; both experience extra- 
vaſations of f Juices from repletion, and pin- 


ings from inanition; both can ſuffer am 
putation of limbs without being deprived 


of life, and in a ſimilar manner both form 
a callus; both are liable to contracting diſ- 


eaſes by infection; both are Arengthened 


by air and motion: Alpine N and 
ſuch 
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ſuch as are expoſed to frequent agitation 
from winds, being far firmer and longer 
lived than thoſe which grow in ſhady 
_ groves, or hot houſes; both are incapable 

of aſſimilating to their proper ſubſtarice all 


kinds of food; for fruits are found to taſte 
of the ſoil, jult as the urine, and milk, and 


fleſh, 114 bones of animals, often give in- 


e of the particular pabulum with 


which they have been fed: both die of old 


age, from exceſs of hunger or thirſt, from 
external injuries, from intemperature of 


weather, or poiſoned food. 


Seeds of various kinds retain their vege- 
tative powers for many years: the vivifi- 
cation of the ova, from which the inſects 

occaſioning the ſmut in corn, and the in- 


fuſoria animalcula obſervable in water af- 


ter. the maceration of plants probably pro- 


ceed, ma, be eſteemed a fimilar pheno- 
menon. Tt 1s not yet clearly decided a- 


mongſt Naturaliſts, whether the ſeeds of 


muſhrooms, of mucors, and of the whole 


claſs of Fungi be not in a tepid, humid 


matrix changed into vermicular animals, 
which loſe in a little time their power of 


ſpontaneous motion, coaleſce together, and 
grow up into theſe very ſingular plants: 
5 D 2 58 che 
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the quickneſs of their increaſe, and the ir- 
reſiſtible force with which the leaſt mouldi- 
neſs propagates itſelf, and deſtroys the tex- 


ture of the bodies upon which it fixes, ſcem 


to point towards an animal nature. 


Different vegetables require different 


ſoils, as different animals do different food 
for their ſupport and well being: aquatics 
pine away in dry ſandy grounds, and plants 
which love rocks and barren ſituations, 
where they imbibe their chief nutriment 
from the air, become diſeaſed and putrid : 
in rich bogs and ſwamps. 


There are aquatic animals N be- f 


come immoveable and lifeleſs when the ri- 
vulets in which they ſubſiſted happen to 
be dried up, but which recover their life 
and loco-motive powers upon the deſcent 
of rain: in this circumſtance they are ana- 
logous to the claſs of moſſes among vege- 


tables, which, tho' they appear to be dried 


up, and ready to crumble into duſt during 


the heats of ſummer, yet recover their ver- 


dure and vegetable life in winter, or, upon 
being put into a humid ſoil. 


Trembley, Bonnet, and Spallanzani . 


have vaſtly amplified our views of nature; 
they have diſcovered to us divers ſpecies af 


animals, 
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animals, which may be cut into a vari 
of pieces without loſing their animal lite, 
each piece growing up into a perfect ani- 
mal of the ſame kind: the multiplication 
of vegetables by the planting of branches, 
ſuckers, or joints of roots is a ſimilar of. 
fect. The reproduction of the legs of 
craw-fiſh, lobſters, crabs, of the horns and 
heads of- ſnails, legs of lizards, of the 
bony legs and tails of ſalamanders, when 
by accident or deſign they have been de- 
prived of them; and the great difference 
in the time of the reproduction, according 
to the ſeaſon of the year in which the limb — 
is loſt, are wonders in the animal king- - 
dom, but wholly analogous to the rep . 
lulation of trees after lopping. 1 
All plants, except thoſe of the claſſes. 2 
Monæcia and Dizcia, are hermaphrodites; | 
that is, they have the male and female or- 0 
gans of generation within the ſame em- | 
palement. Shell-fiſh, and ſuch other ani: | 
mals as reſemble vegetables i in not being a- 1 
ble to move far in ſearch of mates, with | 
which they might propagate their kind, 
are hermaphrodites alſo: Reaumur hath 
proved that vine fretters do not want an union 
of * for the mul tiplication of their kind, 
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From the conjunction of animals of dif- 


ferent ſpecies are produced hybrides, which 
in many caſes cannot propagate: Botaniſts 
have tried the experiment, and by fœcun- 


dating female flowers with the male duſt 
of another ſpecies, have produced hybri- 
dous plants, of an intermediate ſhape, the 


ſeeds of which are barren and effete. 


Trees ſhed their leaves as birds do their 


feathers, and hirfute animals their hair. 
At particular ſeaſons the ; juices of vegeta- 
bles move with fullneſs and vigour; at o- 


thers they are leſs plentiful, and ſeem to 


ſtagnate; ; and in this they reſemble dor- 
mice, bats, frogs, and numberleſs other a- 


nimals of cold blood, which lie torpid and 
deſtitute of every Gon of life during the 


winter time; the action of the lungs and 


of the heart being, if any, imperceptibly 
weak and languid. 


Few, if any animals can exiſt without ; 


'f reciprocal ſucceſſion of ſleep and vigi- 
lance, and the younger the animal, the 


greater is its propenſity to ſleep: the ſame 


alternatives ſeem neceſſary for the health of 


ſeveral vegetables; a great variety of plants 
fold up their leaves, and ſeemingly com- 


pole themſelves to reſt, in the night time, 


and 
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and this diſpoſition for ſleep is more re- 

markable in young plants than in old 

ones; nor does it, as might be ſuſpected, ' 
depend upon the influence of light or 
heat, ſince plants in hot houſes, where 
the heat is kept at the ſame degree, fold 
up their leaves at a ſtated time in the even- 
ing, and expand chem in the morning, 
whether the light be let in upon them or 
not. It may deſerve to be enquired, whe- 
ther by a relaxation of fibres theſe plants 

become ſubject to a more copious perſpira- 

tion during ſleep than in their ſtate of vi- 

gilance, as Sanctorius hath proved to be the 

caſe in animals. 
There is a a great diverſity, but a regular 
ſucceſſion in the times, in which animals of 
different ſpecies feel the œſtrum, by which 
they are ſtimulated to the propagation of 
their ref} pective kinds: an order equally de- 
termined, is obſervable in the times of ac- 
compliſhing the ſponſalia of plants. The 
periods of incubation in oviparous, and of 
geſtation i in viviparous animals are not more 
various in different ſpecies, nor probably 

more definite in the ſame, than the periods 
requiſite for the germination and maturation 
of different ſeeds. By the influence of heat 


and 
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and cold, abundance and ſcarcity of nou- 
rlflanent; the ſeaſons of propagating may 
be fornewhuit accelerated or retarded in a- 
nimals as well as in vegetables: the effects 
of a cold ungenial ſpring are as remarkable 


in the retardation of the procreative inter- 
courſes of birds and beaſts, as in the ſtop- 


page of the leafing of trees, or the flower- 


ing of ſhrubs. In a word, there are ſo 


many circumſtances in Which the anatomy 
and phyſiology of ſome plants agree with 
thoſe of ſome animals, that few, 1 believe, 
can be mentioned in which they diſagree. 
When it is conſidered that animals are 
either mediately or immediately wholly 
nouriſhed from vegetables, it might be ex- 
pected, a priori, that the products obtain- 


able by a chemical analyſis from the two 


kingdoms ſhould be different rather in 
quantity than quality, and that we could 
not from thence diſcover any criteria by 


which they might be diſtinguiſhed from 


one another: this obſervation is confirmed 9 


by experiment. Animals, it is true, in 


general yield a greater proportion of a vo- 


latile alcaline, than of an acid ſalt by diſ- 


tillation; vegetables on the contrary a- 
ld not any volatile 


alcali, 


bound i in acid, and yi 


LIK 
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alcali, unleſs with the laſt degree of heat, 


or when they have undergone putrefaction: 
in ſaying this, I am aware that I differ 
from the opinion commonly received. 


| Muſtard ſeed, water creſſes, horſe-radiſh, 
and other plants of the tetradynamia claſy 

are generally ſaid to contain a volatile al- 
cali already formed, and to yield it with 

the heat of boiling water; from none of 


theſe however could I ever obtain B. M. a 
| phlegm which would give a precipitation 


with corroſive ſublimate, the moſt indu- 
bitable teſt of a fluid's containing even the 
minuteſt portion of volatile alcali ; the 
pungent ſmell ſeems to have been miſtaken 


. here, as Sir John Pringle hath well ob- 
ſerved the fœtor to have been in the pu- 
trefaction of many animal ſubſtances, as 


proceeding from a volatile alcali; and which 


may, perhaps, be with greater truth attri- 


buted to a volatile oil, a ſmall portion of 


which is ſometimes procurable from pep- 


perwort, by the heat of boiling water im- 


pregnated with ſea ſalt. However, as ſome 
animals, and ſome parts of moſt animals 
yield a portion of acid, and as moſt vege- 


tables, by a ſtrong fire in cloſe veſſels, or 
when converted 1 into ſoot, afford a volatile 


: 1 alcali, 
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alcali, altogether ſimilar to that obtained 


from animal ſubſtances, we cannot from 


theſe circumſtances eſtabliſh any diſtinc- 


tive mark between the two kingdoms. 
With reſpe& to Minerals indeed, Che- 
miſts think that they have found out an 
infallible and univerſal Criterion, by which 


they may be diſtinguiſhed from every ani- 


mal or vegetable ſubſtance. All bodies 
from which we can obtain an oil by diſtil- 
lation, or otherwiſe, are ſuppoſed to be- 
long to ſuch ſubſtances as have enjoyed an 
g organic life; no mineral, it is ſaid, con- 
taining any: this is a nile . 
and yet it is not perhaps in extreme caſes 


wholly to be relied upon. When a vege- 


table or animal is diſtilled in cloſe veſſels, 
the ſtronger the fire is, the more oil is ob- 
tained; what firſt paſſes into the recipient 
is more clear and limpid than what comes 


over towards the end of the operation; it 
may be preſumed however, that what re- 
mains adherent to the coal in the retort, 

and which no violence of fire can ſeparate, 
is not eſſentially different from the laſt por- 


tions which are diſtilled; yet this, be it 


fixed oil or phlogiſton, is no wiſe different 


from what enters into the compoſition of 


metallic 
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metallic ſubſtances, and of minerals, per- 
| haps, of all kinds. Zinc burns with a 
flame reſembling that of charcoal; lead 
and tin burn like rotten wood; iron and 
other metals may be burnt to aſhes in the 
open air, but like charcoal cannot be de- 
_ compoſed in cloſe veſſels; ſpirits of wine 
burn like ſulphur, charcoal and metallic 
ſubſtances without producing any ſoot; yet 
from ſpirits of wine an oil may be bee 
ed: Why ſhould the phlogiſton of metals 
be thought of a nature wholly different 
from the oil which ſo obſtinately adheres 
to charcoal, or from that which ſeems to 
enter into the compoſition of vinous ſpirits? 
Naturaliſts, as well as Chemiſts, have 


perhaps too precipitately embraced the o- 


pinion, that Minerals may be certainly and 
readily diſtinguiſhed from the other two 
kingdoms. A vaſcular ſyſtem, a nutritive 
ſuccus, and a power of producing its like, 
conſtitute the abſtract idea both of a vege- 
table and an animal, as contradiſtinguiſh- 
ed from a mineral: "this idea is clear and 
definite in itſelf; but to determine how far 
the coexiſtence of theſe qualities is in the 
nature of things neceſſary, or where any 
of them ceaſes to exiſt, is a . of vaſt 


E 2 difficulty 
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difficulty when applied to particular caſes. 


Stones dug out of quarries, ores out of 
mines, in general, minerals ſeparated from 


their matrices are like the dead branches 


or limbs of vegetables or animals, incapa- 
ble of receiving increaſe, except from an 
external incruſtation ; but whether the ma- 

trices themſelves increaſe, or that being in 
ſome caſes granted; whether they receive 
their augmentation from an external ap- 
poſition, or an internal aſſimilation and 

extenſion of parts, cannot readily be de- 
cided either way. In the Cretan laby- 
rinth it hath been obſerved, that the 
names of travellers, which hve been cut 


in the rock in former ages, are now in 


alto relievo, and that the older the dates 
are, the greater is the protuberance, re- 
ſembling the callus formed by inciſions in 
trees: In the mines of Chremnitz in Hun- 
gary, which have been wrought for above 


One thouſand years, the antient roads = | 


which had been cut through the rocks are 

left to grow up; and it is remarked, that 
they approach one another in a . = 
and not in a perpendicular direction; * 
ſame phænomenon may be obſerved in the 
marble quarries in Italy, as is mentioned 


by 
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by Baglivy in his treatiſe upon the vegeta- 
tion of ſtones; but whether theſe, and 
many ſimilar appearances are to be attri- 
buted to the preſſure of the ſuperincum- 
bent ftrata, or to a kind of vegetable 
growth, is a doubtful point. Rock cryſ- 
tals, amethyſts, and various precious ſtones 
have been thought by De Boot and others 
to grow like muſhrooms; certain it is, that 
they often contain in them ſeveral hetero- 
geneous particles; a circumſtance which 
proves them to have been once in a fluid 

ſtate, and induces a ſuſpicion that in their 
formation they may reſemble the gums and 
reſins extravaſated from various ſpecies of 
vegetables. The vegetation of ſtones hath 
been admitted by many, and ſome have 
contended that minerals as well as animals 
and vegetables ſpring from ſeed, the great- 
eſt rock being nothing but the expanſion 
of the parts of a minute grain of ſand. 
Salts diſſolved in water conſiſt of indefi- 
nitely ſmall moleculæ, which, as far as 
microſcopes can inform us, are ſimilar in 
figure to the large cryſtals which become 
vitble to the naked eye, and which are 
formed, as it were, from the expanſion of 


one particle : it will be aa underſtood, 
how 
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how conformable this mineral cryſtalliza- 


tion is to the opinion of thoſe, who attri- 


bute the growth of animals and vegetables 


to the accretion of organic particles of the 
ſame kind. The concentrick cruſts of 


which ſtalactites conſiſt, are not either in 


their appearance, or their formation, per- 


haps, unlike the circles annually produced 


by the ſtagnation of the ſap in the boll 


and branches of trees. The native gold 


and ſilver tufts, which appear to burſt 


through the hardeſt rocks, and which 


from their great reſemblance to trees, have 
been called by ſome arboreſcent, ſeem to 
indicate a kind of vegetation in their for- 


mation. 
Suppoſing, however, that we pay no at- 


tention to any of theſe circumſtances, yet 
cannot we form any judgement concern- 


ing the internal ſtate of the earth. The 
greateſt depths to which Miners have pe- 


netrated even in mountainous countries, 


which may be conſidered as excreſcencies 


from the true ſurface of the earth, or the 


level of the ſea, have ſcarcely ever equalled 988 
one ſixteen thouſandth part of its diame- 


ter; a diſtance altogether inſufficient for 


the forming any probable 3 about 


dhe 


SUBJECTS of CHEMISTRY, &c. 39 
the inward conſtitution of the globe. The 


ſtrata of ſtones, and veins of minerals, 


which are met with upon the ſurface, can 


give us as little information concerning the 


internal ſtructure of the earth from which 
theſe are probably derived, as the contem- 


. plation of the ſcales of a fiſh, the feathers 
of a bird, or the Epidermis of a man, 


would concerning the bones and muſcles, 
the veins and arteries, the circulation of 


the blood, and the ſeveral ſecretions of an 


animal body. Many minerals ſeem in their 
formation to have been antecedent, others 
ſubſequent to the univerſal deluge; a great 
part of the matter conſtituting the _ 


ward ſhell of the earth, the only par 


which we can examine, hath been Aber. 


vient to vegetable or animal life. All the 


; ſtrata of limeſtones, chalks, marbles, all 


gypſums, ſpars, alabaſters, &c. are confeſ- 


ſedly of animal origin. The ſtrata of pit- 
coal, and of all 66 foſſils, of ſome 
ſpecies of ſlates, whatever may be thought 
of argillaceous ſtrata in general, the mould 
every where covering the ſurface of the 


earth, and other ſubſtances are ſuppoſed 
probably enough, to have ariſen from the 


deſtruction of vegetables, ſo that I know 


not 
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not whether it would be a very extravagant 


conjecture which ſhould ſuppoſe that all 


matter is, or hath been organized, enli- 
vened, animated. 


Hence may it appear probable, with re- 


verence yet, and conſcious ignorance be it 
ſpoken, that the One, Eternal, Incompre- 
henſible God hath eſtabliſhed an uninter- 
rupted concatenation in all his works, 
which he hath ſubmitted to our view. 
Different individuals hath he mingled to- 
gether 1 into the ſame ſpecies; - different ſpe- 
cies into the ſame genus; different genera 
into the ſame kingdom; and different king- 
doms he hath diſtinguiſhed, perhaps, but by 
lines of diviſion too minute for our obſer- 
vation. This ſtrong analogy by which 
men and minerals, and all intermediate 
exiſtencies are bound together 1 in a com- 
mon chain, and thence, it would ſeem, 


naturally ſubjected to a common fate, may 
appear humiliating to ſuch as have been 


vont to entertain high notions of the phy- 


ſical dignity of human nature: but it can- 


not offend nor diſquiet thoſe, who feel 
within themſelves faculties eſſential to the 
conſtitution of moral agency, and who 
from thence become capable at leaſt of re- 


tribution 


- 
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tribution of puniſhment or reward in an- 
other ſtate. 


In the number of our ſenſes, and in the 


modifications of the intellectual faculties 


which ſpring therefrom, we have a great 


reſemblance to many animals which 


inhabit this planet as well as we. The 
genus to which man belongs includes ; 


a great many ſubordinate ſpecies; or, 
to ſpeak in a manner more rn. 


ble to nature, and more conſonant to the 
account we have of its origin, the human 
| ſpecies from the diverſities of climate and 


of food, from changes introduced by diſ- 


_ eaſe, and continued, perhaps, by propaga- 
tion, and from other cauſes which are un- 
known to us, hath been branched out into 
a great many varieties: theſe, however, 


are as much diſtinguiſhed in ſhape and in- 


telle& from one another, as they are from 
animals which have ſprung from a different 


ſtock. Anatomiſts, whether they conſider 
the brain as an inſtrumental, or an efficient 
cauſe of intelligence, are agreed in ac- 


knowledging a great reſemblance between 
the contents of "the human cranium and 


thoſe of quadrupeds; ;p and Putius hath 


proved, contrary to the opinion embraced 


by 


| 
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| by Pliny, and commonly received, that 


we have not that medullary ſubſtance in a 
oreater proportion than other animals, Nor 


are we characteriſed by a circumſtance ge- 
nerally eſteemed eſſentially neceſſary to 
the ſupport of the human fœtus, and ex- 
clufively appertaining to our ſpecies: na- 


tions are mentioned to whom it doth not 


belong, and whatever degree of credit may 
be given to that narration, it 1s certain 


that a great many ſpecies of animals have 


been diſcovered to which it doth. N ot- : 


withſtanding this analogy by which we are 


to be claſſed with the reſt of the animals 
around us, yet hath it pleaſed Him who 


called forth from nothing both us and 


them, and thankful we ought to be for 
the preference, to place us at the top of | 
the ſcale, to make us, as it were, the firſt 
term of a ſeries, deſcending indefinitely by 
imperceptible gradations, 70 particularize 
that claſs of animals to which we belong, 
by rendering it capable of forming a mo- 
ral character. This capability, it is true, 
is various according to the opportunities 
of, and capacities for receiving inſtruction 
in different ſpecies, and in different indi- 


viduals of the ſame ſpecies: the Orang- 
outang 
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outang of the woods of Java, the apron- 


bellied Caffre of the Cape, the woolly- 
headed Negro of Africa, the beardleſs Sa- 


vage of America, the dwarfiſh Inhabitant 


of the Frigid Zone, the moon-eyed Al- 


bino, and the enlightened European, are 


as different from one another in this cir- 
cumſtance as in outward forn. yet where- 
ver it exiſts even in the ſmalleſt degree, 
there ariſeth a proportionable imputability 


of conduct, a kind of title to the natural 
or covenanted good, a reaſonable ſubjec- 
tion to the natural or poſitive evil, which 
God hath annexed as ſanctions to the laws 


- which he hath thought fit to preſcribe for 


the 3 of the moral conduct of 
mankind. 
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